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(54) LIQUID CRYSTAL ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable high-speed 
response and gradation control and to obtain a liquid 
crystal element having excellent animation image quality 
by tilting the average molecular axis of liquid crystals to 
one side from a monostabilized position at an angle 
meeting the magnitude of impressed voltage at the time 
of voltage impression of a first polarity and maintaining 
the monostabilized position at the time of voltage 
impression of a second polarity which is a reverse 
polarity. 

SOLUTION: At the time of voltage non-impression, liquid 
crystal molecules 14 array stably approximately along an 
average uniaxially oriented direction (arrow make R) to 
one end side of a virtual cone 15 which executes 
switching by the voltage impression. When, for example, 
the refractive index anisotropy possessed by the liquid 
crystals is defined as An and a cell thickness as (d) and 
when And is set near the half wave of visible light, the 
liquid crystal molecules 14 tilt to a direction meeting the 
polarity of the voltage when the voltage of the first polarity (positive polarity) is impressed (c). 
On the other hand, the liquid crystal molecules 14 stain at the position (b) similar to the 
position at the time of the voltage non-impression when the voltage of the second polarity 
(negative polarity) of the polarity reverse from the first polarity is impressed. 
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Further, in the first and second liquid crystal elements 
of the present invention, the layer structure is arranged to 
one of the layer structures out of the two shown in FIG. 5 by 
conducting the followings: first, cell design is arranged using 
appropriate liquid crystal materials, and then a process of 
causing imbalance in inner potential in a cell during a step 
of Ch-SmC* phase transition of the liquid crystal materials is 
carried out. In other words, a direction of gap caused between 
the average uniaxial alignment process axis and the smectic 
layer normal line is made to a given direction, and the liquid 
crystal molecule 14 is monostabili zed to one edge of the virtual 
corn 15 so that an alignment state of SmC* phase with memory 
properties of the molecules are offset is obtained. Various 
methods for causing the imbalance in inner potential such as 
below are considered and either method can be employed: 

1) applying a DC voltage of positive or negative between a pair 
of substrates at the time of Ch-SmC* phase transition or 
I-SmC* phase transition; 

2) using alignment layers made of different materials for a pair 
of upper and lower substrates; 

3) changing process (process conditions such as film forming 
conditions, rubbing strength, UV irradiation) for alignment 
layers of a pair of upper and lower substrates; and 

4) changing a type or thickness of a layer provided as an under 
layer of alignment layers of a pair of upper and lower 
substrates . 
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2xp SN rta^^^osEM^Q.-eabsfc*, r2 
[0055] $ N rr-ev>5 Ps^ftmfe s B gB^^^b 

t*#bfca*4>ai(D«[T*>oT, m&mmmuxm 

5^^PStttl4S3fe5I^fc5 0 1~ft;b^ IK 

5 0%5>S(gbfctfi3£-f5t, rtfflJSlW^ftK 

(PsO) co 5 0%offi£&5 0 flu ffift«EE£t±£> 
HESr-^^fcttT, ^SiH^H^*^ s^^bfcSte 
fit, £<Z)P sfitfp s0i«pb<ft5fc», i^Ps« 

[0 0 5 6 ] rtffi^f t^^SEl^Q, It 

t*»oiWBi*fl= -eBB^i-s^-e* 

5o 

[0057] mMi<Dm,mmm^m&, *® 

Qrcst *«/>-f5 o TFT4:^§8fcKI6-f 5K*>^9 6 

0HzK«j£ffi5t bfcl&£\ 1 7 I— AfflMttl6. 7ms -Cfc 
5 X l o n Qcm«± (2//mir;i-T^^f a i£feifi:^ 1 . 

oxio 8 q) fci^5i8&sas*>5 («0 s s ofll;$f^ 

3. 5-7, Ir/Wf^; 1 -2 ^mi: LT N Ml(7)gi 
ttl. 5-6. 2 (nF/cm 2 ) J; 5 s CRiJ#£icTft 

[0058] m^, ±B^*frrtT?fctbtf, mflEP$T 

[0 0 5 9] $ ^ ^ 4fiSME»£Jl^^BBte 

[0060] y^-^^^jRu^u^ ^y^mm 
a^Tbfcfto^rtjcaff-t-5««f*«:Q«i a, q 

=Vop X (Clc +Cs) ~ (2XP S +Q t ) tft 

otlJI§it$HVR^^^5o -Tft^fe, HVR 

= V r cst /Vop = [ {Vop X (Clc +Cs) - (2XP S 
+ Qt) } / (Clc +Cs) ) /Vop -1~ ( 2 X P s + 
Qt) / {Vop X (Ctt +C S ) } tftSo 



0 
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[o o 6 1 ] -mwm^r^ ^y°u^ t it, 6oh z 
iksjco^ h y p *mW) ( i y u-^mwt i e . 7 m 

s) SrSS/EU JRfioRII** £3-6, 1 ~ 

2 //mirbT, JftfiW^itt 1 . 3-5. 3 [nF/c 

tj <Z>*;Miitt* 5V N 16. 7msO/°;W^^ITSyS§tl 

SQtt3fe5 0 io-2 0^fyff>fX©xG 

«^Sfc*tJ4, f*W*»C s ^, **JiO**Cic CO 
5«Krt£1-5&*iSfc5. 

[0 0 6 2] «JBEfii»*0»* LWfii LT 5 0 %K_h 
tU, Ji^cO r2XP s +Q t j ft, 30 [nC/cm 2 ] « 

fjtt IT8 0 %J^±iri~6 t x ^2XP S +Q t j (1 1 
2 [nC/cm 2 ) KTfc1-5i&5:&S&5o 
[0 0 6 3 ] h^^JBW (XGA-SXGA 

^*/vSr«£Ufc*&^- h*^fflWtt*/M 6.3^ 

s) rt^VoP X (Clc +Cs) fctj*(30«#aA^^Tt* 

[0 0 6 4] K±^tJ:5^ :5Lfc^*yl^* 

r2XP s +Q t j <D{&%30 [nC/cm 2 ] J^T\ 
ffiL<l412 CnC/cm 2 ] ^T^i"S fefef^ftW^ 

5j4*#>5o 

[0 0 6 5] *»E#b»4, 



5 0%J^"FCfc;h^ 5V, 16. 7ms^VV7rtt 
9I^S*v5^aQt 5r 3 0 (nC/cm 2 ) KTM^^tti 

TfetUl, 5V, 16. 7ms<Ds</UXfoX*W\7££tlZ> 
»t?rl2 CnC/cm 2 ] «Tfc1-5*#ttl*5ift** 

[0 0 6 6] P s cD^£te, *-fy;u^£D 

[0 0 6 7] f*j, #<2^p6~l 0 5 3 3 2fctt, ChtS 

toi-5c ^p^^ti^, L^L*^e>, m% 



(10) 2000-10076 

18 

lEib js ft 5 «J±»«f * SrWftt 1 1 * v ^ t v > o fc 

[0068] sir, m 1 1 bT**^©***^ 

[0069] PHK^i-JRfi^s o-cfi, -%t<Dji7 

a, 81 bHt*>f ^^^^ffiSr/T:^ B B B 8 5 

10 8 7 aM8 7 b MfcttK LfcflRg t *oTV^5 0 

[0 0 7 0] lft81a, 81b Ktt, **?fofl 8 5 fc: 

4fcfcBBB U ^i^tftt:TF T^M I M (Metal-Insu 
lator-Metal) 3f£>*>r y^y^^SrgBRU ffi*6D 

20 ^fltigfct" 5 - t LV\ 

[0 0 7 1 ] tfi82a, 8 2 b±|Cf4, iK5K/£CT 

hSrK±i"5*f^ailBSr«poS i 0 2 , 

T i 0 2n Ta.0 5 ^||^?)?i§|6»l8 3 a, 8 
3 b^l(t^5 0 

[0 0 7 2] Ht, ,%SJS8 3a, 83b « B B H 

fttj«l8 4a, 8 4 bi«R*t?>ixTV^S 0 *^5BB[R]ftlJ 
«Sl8 4a, 8 4 b^M< i!fc-irfctt-ttSBlRl&a 

5rfc3iS-e#5 0 EfifflMR8 4a, 8 4 b fcoV> 
40 [0 0 7 3] St EMM8 4a, 8 4b^V^TtL 

[0074] sa^sijffliisit Lx\t s 'j?te<hh-% 

*«EWit**+^3E#Stb5r i*— (ftEi^awo 
SiBi:#x.fctb5wi:a*fc, 0. 0 5nm£U:^^ 
i"T5r t*s»4LV\ 

50 [0 0 7 5 ] **?^(Z)« B B B *^-^^V^T, SJ±«^PAD0# 
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ffffii-S^jfe^p^H^ (Liquid Crystals, 5, p. 1127(1 

989)) ic <£oTffi^£;fr-CV5 0 t4fo*)3Wr5y 

* ti -c wjwe tr ^ t egj»*j* i^^/^^i: 

£oT$:5S£tL5> r^feCiLftj Srffflira-tfcJ: 
-TZk, dg/p = #/27c45|»«i:*5o ± 

^iMfeBfc'y^p* (= 2 7C • d g/#) ^fLTJo 

5, P* = p<7)t#Ef6]S*J*^n N p*=&Pfi:*:<E>£:# 2 0 

EfRiffiftij^fcSsis^-e&a ttv^s: fca*T*£5 0 

[0 0 7 6] *«Wettfllft^fc;<Dfc«)CH[^ft< t 

i?, EfpJlRffi, ***#**afi:i(i«i-5rtas»*L 

[0 0 7 7] SS8 1 aM8 1 b f4 H ^^-f— 8 6 
8 1a, 8 1 b(Dm(Dm$ (t^-ty^ S:St5fe1-5 30 

* mi±M mnmm n <d w £ ^ ia ^ & 
^£^£-<<, 0. 3-1 0 }imcomm^m&ir^- 1 

[0 0 7 8] X^-f— 8 6 tC*0x.T, Ifilla 
1 1 bP s l^#tt£rp]±£ii\ *^7/^^ 9"f-y9^ 

«^»J!g»W^b*5ffi**t^&^tfcES-rSC fc fc 
[0 0 7 9] ±IB»iS^iR**^ 8 0 -Cf4 % 7^* 

*^*tt*6*5 o%HTTfctifl ICieWf^ft 

a^*T-*^c, ffilt«!E|plftlJWIR8 4a&tf8 4b <D$t 

(b) , 06, 7fc^1-J;5l^ «EEMB]J0NFT?tt, K 
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*ICWKi-ScL*ft*{bSixTV^5ElP]tt«Sr*L, IS 

(|?-cd»£) <D«JBEPPJpi^KP|lJp 

mflEMPPiPB* t IH«fc¥^-ttE[R]toStt t 

s m c *mmm^nx\t ift-smc 

[ooso] st, Ktffli^iiia^ wytLfc 

[0 0 8 1 ] JDiT, #>f ^A^^^ffi&^tt 
[0 0 8 2] ro£ 5ft#l4TK*5V^ SS81aS 

8 1 b©/>ft< fct-*«tfll*tESrK*t, «ffi«fEP 

[0 0 8 3] yjRJfcA*?"?^ S«8 1aM8 1b 

[0 0 8 4] JSj, SR^SST-tt, *«8 1 a St/ 8 1 
b ^*<0£«(C-x^m 

T\ IP^S«8 1 aM8 1 b (Z)V^tLt>S^tt^*« 
tE8 1 aW8 1 bOV^^— ^{Bfl^SltiESrRW 

[0 0 8 5] **H"TfH:, ±a^?«p S B«^t*tLTP^P 

y^x*«^fflv^ N KttiaiS-cSWaElllKiJ: Z>T?Tj 

[0086] 012-14 £#flg IT, *5§P^<^r« B B B * 
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[0087] ii2fi, m%m^^, »¥^sr«x.fc 

£ * K:«3C W fc* L t co -e fe £ o 
[ 0 0 8 8 ] El 1 2 fc*t*J?fc-CW:, * H 0 B*-?^ffi^t- 

t^^7fy^*w@at5iih7^^ (tf 
t) 9 4Rxfmmmm9 5mmhtix^% mmxn 

ffii§ft^/c^ 5 x 5 li^M^^^/Tt) o 
^f^lfttt, TFTcDfft, MIM (tg^SrfflV^ 
§r.ttT#5 0 HUG 1 , G2-"ftTFT9 4(0 

P-hWM (H**i*) KftRSii, y^«si, s 

2-(tTFT9 40y^lg (SI/TCitT) fcgStt* 
fr> MUSffi 1 5(4TFT94©KW >WM (B^it 

1, S 2-fc^*&SJx, TFT 9 4^^LT^iU*mS 

[0089] Hi3it ai2 \^~rx 5 te/<*Mn)& 

^*to PHt^-ffltifiTtt, TFT9 4S«itl9 

5 Mi§7^r^7V h ^^S«2 0 t#il*f 4 30 

4 9^*^£tu ?« B S B ^» (C,x ) 3 l«S«*StbTV> 

[0 0 9 0] 7^r^7Vby^7lt201uOV^ 
tt, TFT 9 4 t 7 * S i TFT^ffll/^c 

W^$ft,T^<5 0 TFT 9 4tt#5**a>bfcS*;K 

2 1±{C7FM£ft, il2l^t^MGl, G2- 
ta^Lfcy*- hS^5 OiKSfl^y a V (S iNx) 
»o»»d^3fc5«UW|| (y-M(6«lR) 2 3 5r^LT 

a-S i Ji2 4#Kttfe*VC*5 9 N Ka-Sijf24± 40 
^ ^n'a-SiiZS, 2 6 Sr;frLT y — * Sffi 

5 Q y — *H4i2 7ttH 1 2C*ty^ *$&S 1 , S2 

"■(-gits KW >^Sffi2 8 I TOflt^<0SW*« 

W*^*5H*«ai9 5fcg5*(^UTV^5o TFT 
9 4K*5^5a-S iJ!2 4 ±£^^M£IIJJI 2 9^ 

Mltv^o :OTFT94it ma* 

**»w*ixfcffliHfca8v^y- his 2 2 ty- 

[0 0 9 1] 7^T^7Vhy^^lg 2 0(^ 50 
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t^d*MftS3 0 K i 5 HilftlR 2 3 (y— hSffi 
2 2±(D^JRiJg^^®^bnfcJ^) £«»Lfcfit 
Sfc<fc5«#»* (CS) 3 2^£15 0 kitm<om 

[0 0 9 2] 7^r^7Vfy^7li20OTFTl 

Sg3 2 a #SRttfe;h/C^5„ 
[0 0 9 3] *tfaS«4 0"T?tt, #y*S«4 1 

±fc, ^Bl^«^**-e#a«8i4 2 % XiWR*(OE|pi 
[0 0 9 4] ft, -htB1r/M*3ttt, £v^{M3fctt^ig£ 

W c 

[0 0 9 5] ±IB«ig(^^^^60iffi^^t*5V^T, iR 

T N S 0 S Bi4 9|j; N g]3 N 6, 7, &tf 8 fc^i 5 ft 

[0 0 9 6] ft, Ell 2M 1 3{C^rf J; 
j^&^T, 7^T^f7Vh^^SSiLT, 
Si (p-Si) TFTl:ix.tSS^^6:t^ 

[ 0 0 9 7 ] [I] 1 3 \zmirs<*/l'<Dm$lUft<DefffilBl1& 
£12] 1 4M*-f 0 

[0098] hi 4Rumi s&^MLxtmmcom 

yV h y y^igt&T^ ^Jx:tf-lij*t*5^T*>5ffifa 

K (Miffll5^flFM2F) fc#»U -ft 

fcfl]^cov^TSiPJ'r6o 

[0 0 9 9] HI 5 (a) it "M^filfflC, 

ttKiy- NJftG 1 % G2-^Jiffi)l^T«$tl, 

h^t-^iltRfflfflTon^*3V^Tgff^CO^- h^i± 
VgASEPAD*^ y i -b«ffi2 2K«BEVgiSJPto!9T 
FT9 4^y«t^5 0 ^y-H|^atR$*LT 

v m m fcffl a i- 5 n Tof f ^ « h 2 

2^SJE^ot>fbTTFTl 2tti«lSStJRffi (*7ft 
ffi) ToffStgf^l^-^)^- MS^St^$ 

n-c^- MS22 ty- fmffv g asppJnSftSo 

[0100] 015 (b) mmm<D'\mit^m 
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(y— *J6) }uM^51EVs5:/Tt 0 015 

-^K (IF) ^!»*^»3A*tL5tf$g N flij*. 

(2Sifi*0 fcJSDfc^yvvx<0]EStt^y— ^«BE 
(ttf««*«E) (S^m&£#ffl«fl4 2 ^»f£V c 

*SKK^8g2 8^LTMiSS (9 5) fcHWPS 
tl, ?«B B ^fi (Clc) 3 l&t;fftftti3 2 (C s) ^ 

*s r^*a«yBBIk:H:, « b b b1?^ (****<: lc) 3 

1 S W§i (Cs) 3 2T^il$RfflKTonT^«^ 
^KlF^^IUlEVx^ PP*P £ ft 5 0 

[0102] jfcfc, %z.(ny j-)vy (2F) 

f WC^lBEflV x y-^tlE (-Vx) 

^y^tf|2 7tEPiP$tu5o r<£>H3\ TFT 14 a* 

T\ ?$b b bS* (Clc) 3lM*Mi3 2 (Cs) 

*5o *51*iffllWToffKj3V^TFT 1 4 tt 

ffi B B B^yW (fl&iSiClc) 3 1 (Cs) 3 

2 TttsaywiBj t onT*« s ixfcttffir*sapa s twc^si 

tc*Jtt5^B B B l4 9JC»2(D7^— FSBIfflSriiL 
TttEE-VxAS^iPStbSo 
[0103)115 (c) tt % ±3* LtcX 5 40 

^SB B B^*&m*^s^^(g[-f*»^ ti« 0 H B a 4 9i: 

W*P£ft5«lGEfiVpixS: N El 1 5 (d) ttSRHStC 
Sr*StWfc*+ 0 (c) t*-ti5t, 2 7 

RfeLtctctt<Dm-i"<ji> (mtm) v x - 

(d) K/Tt i 5 ^ -/U K 1 F Ttt, B8 

II7^;vK2Fm -Vx^i 
^SMMI^CO^^^o f*ot, 171/ 50 
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[0 10 4] ±5£Lfc<£ 5ft7^7VyV h y ^*SE» 

^^pjp^smff^^ 

[0 10 5] ±ffioy #nX^Ofc*, rtP««-g-«BEV 
[0 10 6] 

[HJfewi (it«D 

(«b b r^^M) SEWS (WSffiSflcm 2 ) £ LT70 
0A<AIT0lK&JgriiL;fcJ¥£ 1. 1 (D—ftiDjfyxmm 

m^cOSE-7992 (BjSft^ttl!) fcV H£f- J: 
5**U 80°C5^^tu$^^T^ofc^, 2 

«r#fco rcoBBlRiKSrfflv^^^KTFTfflas 
MShW^ LTTPIS^KN 5 0 1 5 L a (f^yfi 

[0 10 7] av^T, SKaStE-hro^y-f S KKfc*TL 

n>- (NF-77/^AS) SrfiS9^to*fc9 tf^^n— ^u* 
fflV\ »Lii*i0.3 , il^iiSlO/sec, [Ute^lOOOr 

[0 10 8] iV^, -*^*tE±K^^-i^- 1 t 
«07 ^>^l^fp]^I^^W (7^7 WV) 

ir*Si5C*|-lp]*iir, i^-^ir^^>^y 0 (l. 55 ju 

[0109] a*?, r©-fe^«jBjfffittis (y ^t"- 
[oiio] fflifftetBH (y^x-v-3^) (Dwmm 
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[0111] mmn, m^^-^mmm 

[0 112] SO^tt, A«ft0° (SiSAW) Ti/-f 

[0113] HiRoaogfi, »coJ:5fcfTofc 0 

[0 114] 7 s^ottoMK^ Sa^SlSrFJf^coBIJ¥ 

[0 115] AWfi^O 0 «(MiO' fc-fey 
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* [0116]^ -OiS***9fflU 3f*<D*#-C 

[0 117] (T'/tV^V h y ^*1r/KZ>fft£) ±15 

10 ^hy^ffi&iU -^StKCR, G, B(7)#7- 
^-Y/W-SvffU 11 1 0 t^*fW*«5tcOT^x^y 
■^b SrfERLfc. *33TFTfcj8 

(c s ) 

» (Oc ) cD5«fc&5J;5fcR£Lfc 0 WffilNfXtti 

0. 4^>^ lJ*iScfi800X600XRGB t Lfc 0 

[oils] mmm^Komm) rmm^mt^m^ 

lit 

[0 119] 

*20 [gl] 
1 





A 


B 


C 


D 


E 


F 


G 


C 12 H 25 ^V<>- 0 C -43- C 6 H„ 

0 


80 


60 


40 


30 


20 


10 


5 




15 


35 


55 


65 


75 


80 


90 


F 

/-N ^ 1 
Cio H 81 -C&--0- 0 C H 2 C H C 8 Hit 


5 


5 


5 


5 


5 


5 


5 



[0 12 0] tmm^Uf&^k^Gwm^y t L SSf^3t/7t t 
T**ffi^bO|l*JlNFO*Bte»aaES:*2fc, Tc-T=10 [0121] 





A 


B 


C 


D 


E 


F 


G 




100.5 


113.7 


126.6 


133.5 


139.9 


146.6 


149.9 


SmC-K* 


63.2 


60.6 


59.8 


62.2 


64.6 


68.8 


72.8 


Cryf£?£ 


13.3 


- 12.3 


- 15.5 


- 16.0 


- 11.7 


9.7 


18.1 



[0122] 



★ ★ [: 

3 



3] 





A 


B 


C 


D 


E 


F 


G 


(nC/W) 


2.7 


2.4 


2.1 


2.1 


1.8 


1.8 


1.7 




25.3 


24.5 


23.7 


23.9 


23.8 


23.7 


23.1 


bV^ m) 


20 BLh 


2om± 


20 m± 


20 


20 &± 


20£{± 


20 J£J± 
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[0 12 3] J:ffi(D-7 0 nir^-C^MLyc^®*ir/w 
(1) RTfiTiTT-'C?-* hV ?X±;V (2) <r>&*\zM& 

^>y°/Uk (1) -G (1) , A (2) -G (2) ^ifML 
tc 0 ^.(D7^&(Dm, Ch-SmC*ffite#ttj^(C^V>T- 3 V 

[0124] 1 . IBf&mfi 

*T-f-^yvwA (1) -g (1) ^?« 0 B 0 (Z)ga^^^ov>r 

is % mmm & & n ft o fc 0 

[0 12 5] *flf***S7tr^^lSli:tttf¥ 
[0 12 6] 2. H^jft&g 

« B B B * *s % & m si- 5 fc * t , m^v 

Vf)Vk (1) ~G (1) tCO^Tir/l-Sr^ n^- nyi/ft 
[0 12 7] ^tb^Tc-T-10°C^joV^T±5V, 0. 2Hz<Z)H 



10 



20 
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[0 12 8] IEffittSBE5rEpiPLfc^ffi (Sit 

[0 12 9] ifc, £OJfc¥JS£a>fe#ji>5S!K Wf 

[0130]^ ^Ty^i^fFtetro/co 

3ffl3t**5**a«3fe*^ 5 o %marts«BES: v„ , 

fc*t-5«EE*Vd iJtiSU (Vu+v d ) /2^Il± 

IS T «« £ Ztl^t'tKD ^ y 7M£ O V ^ T I ¥fffi t * 

[0131] 
[*4] 



'k_ 0 7i>n 





A 


B 


C 


D 


E 


F 


G 


T*« (96) 


71 


56 


36 


22 


16 


2 


7 



[0 13 2] *^^/WA(l)Rt«B(l) 
tBBLTtt, t^f!J^(0l» (%) Sriffi^.r*5 5 30 
TFT|g» K *3 5 P&l«*t*'l4 1 MJHi5 * C 6 t ^ £ ft o 
T^5^ *^v^uc(i)-G(l)KB8L"Ctt, t^f 

ftoT^6 0 
[0133] 3 . Jej^ttJESfiF 

m^yy°^k (1) ~g (1) (cov>t, =%$.fc^tm 

mom&^m^x, eoHzomM^mn^xmrn (+ 

5V 5V(OfEl) S:aE{tS*ft3JSb3t^^^SrW 

[0 13 4] ^T«03R-?aS]EaH4O«£E^^ 40 

W*s#?>*t5 - t «aj*ftv^^ T&ofc, 

[01 35] ^jxfcjtu, m^yy°^c(i)-G(i){c-D 

«T^fc 0 Lfc^oT, *^i^^y°/K(l)-G(l)^ 



•iortn w ^ 5 m X h % o 

[0 13 6] r<DjE«ttOffi«««E (ffifP«JE 

ttit»5v) PPiPtcts, Sc*>±iS5^rlB (*BfJK«g 
9f^«JEfPJPfcJ: 9#<t 5 ^1^58®*^ 9 0 

RX(Dm$mM^w^hmmm^(D i o%^@ii* 

tft5N?ra) T«)JS;*a*H:, (5V8K) PPiO 

OlRfCH, ^0. 6~0. 9ms, 0. 2-0. 3m 

s xh 5 , fsmj± ( 1 vajt) ^jp^irkh:, 1 . 

6-2. lms, 0. 3-0. 5ms-C*>5, — 

x<o * 4 v ^ v y t ksjs^ 

[0 13 7] 4. -r^^ftx^*ffft»*^»j£ 

^-T-f-^yVVA (1) -G (1) ^OV^T, Tc-T=10°CJC*d 

^^rtgH^^^siae^ (Qt) tebmz-mmmm, 
±/ux<Dm$M3um&<Dmfe%nft<?tc 0 

[0 1 3 8] *S*S:*5-*7C*to 
*TaiSSttfctt^fc5iS, ^^i^^^/WA (l) ~G 

(i) ^*r* B H B ®ft^^^ffl^tL5fgi^^^^- 

o^«f B »Bt« B B B sa (2nF) frhmfemmzn 
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[0 13 9] m&azmA£t±MWi7~ ? -^ttKSfsS ^^K*5*t5«JBE«J**S:*ftfco 
EI*»*iSv'^fA (VHR-1A/SM) ^bmm^B±^ [0 14 0] 





A 


B 


C 


D 


E 


F 


G 


Qt (nC/cm 2 ) 


46 


35 


23 


14 


7.8 


5.2 


3.9 



[0 14 1] *10-* [J? 6] 

a 6 





A 


B 


C 


D 


E 


F 


G 


SH«}#3f£ (%) 


12 


31 


53 


66 


81 


84 


88 



[0 14 2] ★ * [£7] 

* 7 





A 


B 


C 


D 


E 


F 


G 


(Q) 


2.8x10 s 
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